Endomyocardial tissue obtained from 237 patients clinically suspected of suffering from congestive cardiomyopathy, has been analysed histologically, histochemically and ultrastructurally. In 51%. of patients, the suspected diagnosis was morphologically confirmed and in 24-5%y, no pathological evidence of a dilated heart or other pathology was found. The results in these two groups were considered helpful.
Introduction
In other fields of medicine, examinaton of fresh tissue obtained by biopsy in organs such as liver and kidney, has proved to be an important adjunct to clinical investigation. Concerning the heart, largely owing to technical difficulties and the risk of potential complications, investigation of this organ has lagged behind. Since the introduction'of the bioptome by Sakakibara and Konno (1962) and Konno and Sakakibara (1963) , this investigation is now being carried out in many countries throughout the world, although after some delay since the original Japanese publications (Olsen, 1977) .
One of the major indications to investigate patients by this technique, is cardiomyopathy. In many cases of hypertrophic cardiomyopathy sufficient clinical manifestations exist and with modern non-invasive methods a firm diagnosis can usually be made. In patients suspected of obliterative/restrictive cardiomyopathy, the usefulness of bioptome investigation * Correspondence: Dr E. G. J. Olsen, Department of Morbid Anatomy and Histopathology, National Heart Hospital, Westmoreland Street, London WIM 8BA.
has been stressed by Somers et al. (1971) , in differentiating endomyocardial fibrosis from other forms of heart disease.
From time to time doubt has been expressed as to the value of morphological evaluation of fresh endomyocardial tissue in cases suspected of congestive cardiomyopathy, because of the non-specificity of the morphological changes. In this paper, the value of this investigation will be presented.
Material and methods
Two hundred and thirty-seven patients (152 male, 85 female) aged from 7-65 years, in whom the principal suspected diagnosis was congestive cardiomyopathy, were analysed. On average 2-8 biopsies were obtained from each patient. In 208 patients, right ventricular biopsies were obtained, in eleven patients left ventricular biopsy alone, and in eighteen patients right and left ventricular samples were obtained at the same time. The material was received from seven London centres and from six centres in the continent of Europe. Biopsies were obtained with the 'Konno' instrument (Sakakibara and Konno, 1962) or the 'King's' instrument (Richardson, 1974 (Olsen, 1974) .
At histological level the size of the biopsy, arrangement of the fibres and nuclear changes were noted, and the fibre diameter was measured, if possible of at least fifty fibres. The degree and distribution of fibrous tissue, state of the small vessels and the appearances of the endocardium were recorded. The presence of any other changes was noted. Histochemical analysis was subjective, and an increase, decrease, or normal appearances were recorded. Ultrastructural evaluation included arrangement of myofibrils, number and appearances of mitochondria per sarcomere, nuclear shapes, morphology of the intercalated discs and other structures, such as the tubular system, Golgi apparatus, and glycogen.
Results
The morphological evaluation was undertaken without prior knowledge of age, sex, clinical details or suspected diagnosis. After morphological assessment, the findings were discussed with the referring physician and categorized according to the principal suspected diagnosis and graded as follows:
Clinical diagnosis confirmed, if the morphological changes of a dilated, hypertrophied heart were present, consisting of regularly arranged, hypertrophied, attenuated myocardial fibres, and smooth, muscle hypertrophy in the thick endocardium (Olsen, 1975 (Olsen, , 1978 (Fig. 1) .
Histochemical changes depended on the state of the myocardium and not infrequently a patchy decrease in glycogen or succinic dehydrogenase was noted in severely dilated hearts (Fig. 2) .
If the changes at electronmicroscopic level were those of a hypertrophied myocardium, including those of degenerative changes (Fig. 3) , the biopsies were then graded under this heading. .-* .·;·.;- diagnosis has already been discussed in earlier contributions in this publication, and this is achieved by excluding other cardiac or extra-cardiac conditions. Morphological diagnosis is also made by exclusion of conditions such as myocarditis, which may not be diagnosed clinically with certainty, despite modern methods of investigation. The nonspecific morphological changes of a dilated, hypertrophied heart, can be due to many causes, and morphological interpretation can only be made in conjunction with clinical findings. Confirmation of the suspected clinical diagnosis and the finding of 'other pathology' were considered helpful to the physician. This was possible in 75°/ of cases.
Despite the non-specific pathological changes, investigation by bioptome of these patients should not be discontinued. The number of 'other pathology' is small and myocarditis was found in only fourteen cases of a total number of 237 patients investigated. In a series of twenty-five patients suspected of suffering from congestive cardiomyopathy, five were shown to have myocarditis and another patient storage disease (Kuhn et al., 1975) . In the series of MacKay, Littler and Sleight (1978) (Brooksby et al., 1975) .
In a small number of patients who have subsequently died (not as a result of the biopsy procedure), endomyocardial samples have been shown to be representative. This was observed in eight hearts examined by the author. Good correlation was also found between the appearances of biopsies and the endomyocardium at post-mortem of fifteen hearts, which included conditions other than congestive cardiomyopathy (Sekiguchi and Konno, 1971) .
Analysis of tissue includes many other aspects. Kuhn and co-workers (Kuhn et al., 1975 (Kuhn et al., , 1978 were able to assess prognosis. This aspect has also been investigated by workers such as Bouhour et al. (1976) and although these workers confirmed Kuhn et al.'s (1975) findings, they suggested that caution regarding prognosis should be exercised. The length of history can also be assessed . All other parameters of special investigations discussed in the contributions following this paper, must include morphological analysis for accurate interpretation of results. This particularly applies to biochemical analysis, where the amount of fibrosis and thickness of the endocardium must be accurately assessed by morphometric methods before biochemical changes can be interpreted. 
